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Fish size Feeding rate Fish size Feeding rate Fish size Fish size
(2 (% body weight/day) (2 (% body weight/day) (2 (mm diam.)
0-5 30 reducing to 20 <2.5 10 reducing to 8 0-1 <0.5-1.5
5-20 14 reducing to 12 25-150 6 reducing to 4 1-30 1-2
20-40 7 reducing to 6.5 150-200 3 20-120 2
40-100 6 reducing to 4.5 >200 2 100-250 3
100-200 4 reducing to 2 >250 4
200-300 1.8 reducing to 1.5
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Days from first feeding Feed composition Fish size Feeding frequency Feeding rate
(%CP, EE) (um) (No./day) (% body weight/day)
0-4 55.49.11 125-200 6 (once every 4h) 25
5-8 55.4,9.11 200-250 6 (once every 4h) 25
9-11 55.49.11 250-350 6 (once every 4h) 25
: gl
Fish larval size Feed composition Fish size Feeding rate Feedings
(mm) (%CP, EE) (mm diam.) (mg/larvae/day) Age, day
5.5-7.5 58,4.5,0.5,10 0.1-0.2 0.4-0.7 1-4
7.5-10 58,4.5,0.5,10 0.2-0.3 0.7-1.1 4-9
10.14 58,4.5,0.5,10 0.25-0.8 1.1-1.5 9-14
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Nutrients Conc.
(mg/1 Seawater)
NaNO; 75
NaH2P04.H2() S
Na,S105;.9H,0 30
NaZCTOHT408N2.H,0 (NaZEDTA) 436
CoCI2.6H,O 0.01
CuS0O,4.5H,0 0.0T
FeC5.6H,O 3.15
MnC,,.4H,0 0.18
Na,Mo00,.ZH,O 0.006
/nS0O,.7H,O 0.022
Thiamin HCI 0.1
Biotin 0.0005
B, 0.0005
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Parameter | Acceptable range Preferable range
Temperature (°C - 25-27
Salin ity (ppt 1-60 18-25
Dissolved oxygen (ppm >4 5-7
NH/NH™ (mg/l 6-10 -
NH™ (mg/l - <]
p 5-10 7.5-8.5
Light (Tux) - 2000
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Start feeding . Continuous/automatic feeders
Day 3 "Fish meat puree & dry artificial diet
1-2/ml Artemia nauplii 1-2(ml

1=2/ml Rotifers (all sizes
/ ( )

A l L 1 1 L

035 10 20 30 40 50 60 days

(Freddi, 1985) as i)l dSen piagy JSi

Start feeding ~ Continuous/automatic feeders

Day 3

Fish meat puree & dry artificial diet
1-2/m} - 1-2/nl
Artemia nauplii

¢1=2/ml (100-150um size for Ist 2-3 days)

8 10/m1' ,3 4 l=- Z/ml

Rot ifer
1 b d 1 ] 1 | )
T35 10 20 30 %0 50 60 days
(Freddi, 1985) oaial) Aau s J8&
Continuous feeding
Start feeding = === 020l 'l ll=eee-
Day 3-4 Artemia metanauplii/artificial
l i Artemia naupli
10/}47 100-250Qum —y Dunaliella or Chlorella culture,|
Mixed algae/rftifer density 104 103 /ml, for ro;ifer;
0 10 20 30 40 50 days

(Nash&Konongsberger (1981)) ) dSau piag JS
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Start feedin
¢ ug dry diet/larvae/day *

Day 3 (zoea 6) day 12

15 35 50 5045 4540
Artemia nauplii/larvae/day fed once daily at 1310h

ks '] i i i i ol ok i o i L "
y S

0 5 10 15 20 25 30
(AQUACOP (1984)) yinl) olualll (g 02 piags JS

3 10 10 15 15/ml
Artemia nauplii’ i

Tetraselmis , 20-70 x 103cellsfml )

Marine yeast &5/‘&.

Chaetoceros _ 10-30 x 103ce1].§_Lml_|

. ! A : ! larval stage

E Ng 2, z, % H M, My P
(Vielka Morales de Ruiz (1988)) dallall sLalll g jman giagy JS
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BODY MEASUREME HTEﬂ]

psd) (i

'

PRE-DORSAL DISTANCE

The distance measured from the base of the mouth to
the base of the dorsal fin
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[ FIM COUMNTS 7

ddiel) s

DORSAL FIN({S)

Unpaired median fins consisting of spiny and soft

parts which may be separated or joined into a single
contimuous Tim
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[ FIM COUNTS 1

Special types of ray formed by a single bone. Reintorce
Tins im some tish and also act as a means of protection.
Generally found only i the dorsal anmnd anal fins
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[ FIN COUNTS 1

RAYS

Bony structures supporting the membranous matter
forming fins in fish. May be branched or unbranched
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4 yedal) ddiesl)

S 1D B

Toadd) Adie)

DORSAL/ANAL FINS

Vvhen counting rays and spines, both must be
considered separately. Roman numerals are assigned
to spines, and Arabic mnumerals to rays. These
numerals are preceded by the first letter of the finm
im gquesticorn &.g. DXXil9 Daorsal fin, 12 spines, 9 rays.

Rays are counted from dorsal to ventral at the base
of the fin
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| FIiN MEASUREMENTS ﬁl

PECTORAL FINS

The length is taken as the distance between the
anterior tip of the base, and the posterior tip of the
base (E}). The length of a fin base is measured in a
straight line from one end of the base te the other (A)
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2nd
GILL ARCHES
HH"“--.._____

Aagdidl) (ulgY)
a) Position of Gill Arches
inside Gill Cavity of a

bony fish (Gill ver
or Operculum removed)
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RAKERS on —
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i yhal)
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b) Side view of 1st Gill
A raker in the
angle between the
upper and lower limbs
is counted with the
lower rakers)
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| GILL STRUCTURE -h|

agandd) s i

dagddd) L)

The bony projections on the front of the gill arches
falso known as branchial spines)
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I GILL STRUCTURE ﬂhl
agadd) s i

GILL LAMELLAE

The primary gill lamellae are those soft tissues
supported by filaments attached to the gill arches,
bearing numercus finer layers known as secondary

gill lamellae
Alanally A gudiodd) (a8l Aluaiall da gdndld) Jagsddly Aageda ¢ luada Al (985 A05Y) Lia guddld) pilial
g i) de pdidd) pilially it 483 i,
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[ GILL COUMNTS 1
ageudl) alae) o

dagdudll oUWy GILL
RAKERS

1
10 =

IR

g ) S

. " i — e oo e o e e o e b
Apa gidd) (ugll) J gha
LENGTH OF GILL ARCH

The number of branchial spines (gill rakers) counted
on the upper limb (A) plus the number of branchial

spines counted on the lower limb {B). A + B = length
of the gill arch
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Crtenoid Scale
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| HEAD MEASUREN E?'ITEE]

bl uplia

$9) ) ubida
'*SI“ ol

HEAD DEPTH (AT CENTRE OF EYE)

Corso-ventral measurement taken at the eye centre
to the base of the operculum

AR bl 3 Bacl ) Gl Clatie die 4dlad) 4 gdal) (unlial) il (o) Claiia dis) (ul)l) e
asdndd) pladl) allic 3acl ) fuad) Chalia (pa (i)
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| HEAD MEASUREM EHTEﬂ]

o) (alia

() Qubd) Algd () ) alia

HEAD DEPTH (AT NAPE)

Dorso-ventral measurement from the nape to the
base of the cperculum
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| HEAD MEASUREM E?'ITE-E‘l

bl uplia

Gl glas g8 dahia g

PRE-ORBITAL DISTANCE

The distance measured from the mouth to the
anterior margin of the eye
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| HEAD MEASUREM EHTE-‘]

bl uplia

POST-ORBITAL DISTANCE

The measurement from the posterier margin of the
eye to the rim of the cperculum

asdudl) Uil allic Zila s cpall ALY A3lal (e Gl
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| BODY MEASUREME HTE-ﬁl

i) Gusilia

_' J B )
AL A Aadatal) Jgha ‘

LENGTH OF CAUDAL PEDUNCLE

The measured distance from the base of the anal fin
to the base of the caudal fin
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| Fird MEASUREMEMTS q1
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CAUDAL FIN

The caudal fin length may be measured at the

LAl ddses following points;
Al 3 S upper lobe EB. median lobe C. lowwer lobe
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ABxia Algs o Aol (AUaiiua (Baiaa Asghpa 1 oY) Ay pedal) AS gl
T S, . t o T e v < This 1st DORSAL SPINE is elevated, extended, prolonged,
5 Uadl) 413"4—‘ = bil) J\‘ é?m‘ <lal) 4‘:3"@" O ouliy ) JJ‘E or elongated, and is filamentous at tip
Gang ol gl o) sailg) Wb Lay agdindl)
Length of HEAD is measured from tip of -

upper jaw or snout to end of OPERCLE, |

w — — including fAap or spine if present \
i

[

\
o osligladsh poom of ORBIT 0 O u ol
| (Caad) kb 4l)  or eye Diameter /V Cad) Ad8a i

——
A

53 | CIRRUS on rim

The FIN MEMBRAMNE between the
3rd and 4th spines is deeply
incised or notched *

G (oS £ oY Al o ddis)) plLES
(s gl lighiag

u-\ﬂ\ CLAA Jiui ?2“- - - .
Bony SUBORBITAL STAY 4 (ial) cad) asendl) jlUarl) 4yl
Cunder skin) P 4

End of OPERCULUM or GILL COVER

- AXII. or A}EILLﬁlsmtheazea<- TR
= behind or under fin ba Bagagall Alkaial)

BR&NCHIGSTEGALS are the bony supports
of the Gill Membrane
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o ol B .

¢heold Y OWER LIP GILL MEMBRANE sl sLié asdudl) 5 Laé
S alic MAXILLARY BONE el

Spine on r edge of
PREGPERSBE bone

Ldad) ABlal) o 3agagall A5l Luagall diey) PELVIC FIN
asddl) pladl) Jia aliall

Lower rays of .
- PECTDRAL FIN Aysal) ddicjlt i) aedil)

A hypothetical sculpin showing some head and fin structures.
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&k Alaia g
GILL. MEMBRANES are

joined to each other

=1l dlata we4 b aLAY duis] or UNITED, but not
Cirls > i M joined to ISTHMUS —_ (- /,

GILL MEMBBANES free, _
not joined to isthmus = A
or to each other A

(b)

\— GILL COVER pdball pll

.i.__..t:'.- IS.IHMUS Cl)e'“ tj‘)gdh. "s - ﬁdw‘ "' e i

GILL MEMBRANES
BREAST < joined to ISTHMUS\ o

(a) (c)

Gill membranes and their attachment (Ventral view of: a, Spirin-
chus starksi; b, Clinocottus globiceps; c, Anoplarchus purpurescens).
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bl (<
PREMAXILLARY

VOMER (S

1st GILL. ARCH

Jo¥) agdudl) gl

a) Roof of Mouth showing
bones with Teeth

adll g slal) giall (lindy allic

7 A

JY) (agdndd) (gl

c) Canine Teeth
(caniniform’)

PALATINE (2

et o
/ > UPPER Jaw ol dill i el ot
MAXILLARY

MANDIBLE or
LOWER JAW

3= al) ej—&:\ﬂ) Ol
) gl

b)) Floor of Mouth showin
bones with Teeth and Tongue

adll i) giall oladlly oy alae

el Ciygail) gl adl) JAIa ULy aleld)
Bones and teeth inside mouth or bucal cavity.
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a) Lower Jaw Projecting (cre ) 30 (o) il
beyond Upper Jaw s slad) ay)

b) Snout Tubular with Jaws 3 dgsil g.a.‘ggli P
at tip i yhal)

@ 34 o 0 m hita ol
— _:::"’_; (e all) A gy adll 0o

c) Snout Overhanging or Projecting
beyond Mouth, the Mouth is thus
Inferior

%_R
d) Upper Jaw is Prolonged < gsidl dil)
into a swordlike beak Caudls

e

e) Jaws {m:lld Lips) are  Jie 48k olidl)y &lesil)
erminal, i.e., at | dsles
end of body puall

/@”;;
N: /7 Cradaiag Siaa (g glal) i)
< (i) Glaal

f) The Upper Jaw is Extended
and the Lower Lip is Inferior
or Included

Terminology of mouth and snout forms.
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Dorsal aspect of the skull daandl Lﬁ)’ﬁ'ﬁ Sk

Nasal apertures () zlaa — Cil¥) clatd ethmoid (e) gsisall, premaxilla (pm) i <8 nasal (n) 4 , adnasal (an) &Y b,

lachrymal (I) 2«3, suborbitals (so) ¢!l zlaa s frontal () 422, parietal (p) )2, squamosal (s) <3, postfrontal (pf) 2

¢\, postorbitals (po) ¢l zlaa &y supratemporal (st) gsid) £ 2all, posttemporal (pt) & aal) 2y

Lateral aspect of the skull  daasll dla JJala

Maxilla (m) <& jugal (j) a3, dentary (d) w, angular (a)ssl, preopercular (pop) sl alal, opercular (op) SUsidl ,
subopercular (sop) AUl <l interopercular (iop) Sl culs, branchiostegal rays or gulars (g) asdudldl sUsill da,

gular plate (gp) asdudll ¢lsil) dajda
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A3 4 jelal) ddiesl) A Ay pedall ddiel)
aclil Aiicy) dngi decond dovsal fin first dorsal fin Lalay) 4 yedal) daic )
e e : anferior &3
AL dsie) L ey saff fin ra jorsal sping gsle @A -
A g upracesipital
> . ! "F” Sl mlaa Jea
adural 1pine

circumordilal | seray

fromtal

giira] o
et :“’“ branched wﬁ’ﬂy saft fin ray 'I Pf.l'...’rm H

o TLUE
7 :
ﬂ'lﬂtl

ERTRE IIMI‘IH.I'HI'I'IEH' pert. Leld) F”"".:"!’"':J""W"
Tapdl) duieyy  Omad fin >ls

e

oeri, cleithrim
anferior anal spine g3l Lela cadials J (Aladd)
“aadll 4sgadl pelvic girdls  ag o

Yav



-y gy — =N
e - - "
-—

rndad  tninpatad  ~mse~imed~  camilinar farad  nnintad rhamhin § chanpd
Jadieua £ shaia Cilky) e g G Ot S

YaA



[ TAIL TYPES N

Jadl) JIgi

(Jadl) Guilaia) Cpmadll (g glucia J33

HOMOCERCAL

The type of fish tail that is externally symmetrical at
its base but internally asymmetrical. Supported by a
complex of specialised bones
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[ TAIL TYPES N

Sl Sl

gokia
TRUNCATED

Cescribes a caudal fin which runs straight, and
perpendicular to the body axis of the fish
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[ TAIL TYPES N

Judl) JIgi

(Crmoluia & Guadll) Jud) jlada

HETEROCERCAL

A caudal fin in which the vertebral column extends to
the tip of the upper lobe, which is usually bigger than
the lobe
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[ TAIL TYPES ]

Sl Sl
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EPIBATIC

Cescribes a caudal fin where the upper lobe is
longer than the lower lobe
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e e )

Ve ad) Indented b)) Rounded ) Double Truncate d) Sguare, Truncate, Straight
Z :ﬁ A ks & £ 9k Al
/% Mj‘) (!.Lw JJ~ ‘.é i J ew a8 C’J#
e) Forked f) Pointed (fim present) g) Pointed (fin not ) MNaked (without rays
&)A_u differentiated ) on tHp)
m (335390 Aiisl) e ’M
T Aluaita 4 paeal) e
i) Dworsal Fin Continuous i) Dworsal Fins Contiguous (slightly joined to e w “u ..
or adjacent to eacﬁuoﬂ:le:t) (UuJJl.*‘-‘ 9 A2n d*‘-‘-‘)
Lt » L - - R R “ R . Y ee_ o
4gdl) adie3l) A7 L Al o] Saies Ll dadd) AR Asie)

__CAUDAIL BAYS extend over

ADIPOSE FIN
HYPURAL BONES 1

HYPURAL BONES Osallad) Jad

gl Jod k) Tail of Tuna 1) Tail of a Salmon

Tail and dorsal fin shapes and construction.
A ,edal ddiclly ol S sy S
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A. Thunnus obesus, A=7.5
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PECTORAL or
SHOULDER GIRDLE

a) Topsmelt puy yIC FIN is Abdominal when
attached in this area

ik dlaia (o 9S5 duiagal) ddic3l)

PEPNPUN|

------------ . inner soft-ray

A ‘“@_{ asl Al g lad
x-r.}‘%:%

Lt Alaia (685 A gall ddic 3l

X

awind

PELVIC FIN

Lo A
f “\\PELVIQC FIN is Thoracic when
I : attached in this area ey fuiagal Adic)
ST gl Ay e duagal) ddis)
A Thoracic Pelvic Fin is also termed | 5 .7 -~ SU e G c) Pectoral and Pelvic
Jugular when under the Gill Cavity 3 @33 ¢alsll dlaiey 43k Girdles of a fish with
agudl) thoracic Pelvic Fins,
A Thoracic Pelvic Fin is also termed i.e., joined to the
Mental when attached under the Chin or Eye Pectoral Girdle.
b) Tuna coad) o AL Aluiag Ay (168 pudagh &ypiaa Lpuiagall e ) duagal) ddicjl) pa ASawll duagally 4y 0al) dajal)

goxall aially Aaiag auagll 4y yua
Abdominal and thoracic fin placement and construction.
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SEAFOOD:
Fresh water.
Salt water.
Shellfish.
RTEBRATE FISH:
Fins.
Flat or round fish.
Based on fat content.
FIN FISH:
Fat content <5%:
Bass
Flounder
Halibut
Perch
Sole
content 5-20%
Albacore
Herring
Mackeral
Salmon
Shad
Sardines
Smelt
Tuna
SHELLFISH:
» Skeleton - hard shell on the outside.
Invertebrate.
Crustaceans - segmented armor: crabs, crayfish, lobster, prawn, shrimp.
Mollusks - Soft unsegmented body - calcified shell: abalone, clams, mussels, oysters,
scallops, octopus, squid, periwinkle, snail.
PES:
C
Crab
Lobster
Oysters
Scallops
Shrimp
MPOSITION:
Excellent source of protein-quality and quantity equivalent to meat.
Shellfish slightly sweet due to glycogen.
Saltwater fish — iodine.
Excellent source of phosphorus.
Low in iron, calcium (except for salmon with bones).
Fish with vertebrae low in B vitamins.
T CONTENT :
Mostly unsaturated.
Salt water fish contain polyunsaturated Omega 3 & Omega 6.
ISH PRODUCTS:
TS :
* Steaks cut perpendicular to backbone.
Fillets cut parallel to backbone.
Whole.
Drawn.
Dressed.
Sticks.
Butterfly.
TERATIONS :
Minced fish.
Cured.
Canned.
INSPECTION :
® FDA — Office of Seafood.
Required to follow HACCP system since 1997.
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For processors, repackers, and warehouses — not retailers.
Standards for contaminants.
FDA administers National Shellfish Sanitation Program.
GRADING :
US Dept. of Commerce — National Oceanic Atmospheric Administration
Quality grades — US Grade A, US Grade B, substandard
Appearance, uniformity, absence of defects character, flavor, odor
Breaded items — proportion of edible fish to breading and presence of bone
FETY :
® Spoilage occurs rapidly due to powerful digestive enzymes, fat content, composition.
Marine toxins - scrombroid poisoning and ciguatera.
Rarely botulism.
Opysters pathogens from water with untreated sewage.
Parasites killed with cooking.
FRESHNESS :
< Highly perishable.
% Odor and appearance clue to freshness.
s Eyes clear and bright, gills pink, flesh bounces back to touch.
% All fish classified as tender. .
POULTRY, FISH AND SHELLFISH © :
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U.S. per capita consumption: Beef pork, chicken, turkey, and fish

U.S. Department of Agriculture

) Source : PREPARED BY: C. BOYD RAMSEY PROF. EMERITUS. TEXAS TECH. ASFT DEPARTMENT.
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IT’S KNOW YOUR SEAFOOD TIME!

On the following slide are diagrams or pictures of the following:

Clam Oyster
Crab Salmon
Flounder Scallop
Halibut Shrimp
Lobster Trout

How many can you identify?
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Categories of Fish :

Fresh water — from lakes and rivers; Rainbow trout, lake trout, channel catfish, yellow
perch and other lesser used species. Channel catfish are extensively farmed and their
feed:gain may be 1:1 or better because they get food from the water in addition to the
feed they are fed.

Ocean (marine) — over 50 species are used

* Pelagic — near the surface of oceans and seas; herring, mackerel, salmon, tuna,
sardines, anchovies, etc. This category includes many of the fatty fishes, some of
which have as much as 20% fat in their muscles.

* Demersal — at depths; cod. haddock, whiting. flat fish such as flounder and halibut,
ocean perch (and the shellfish). Usually contain 5% or less fat with 1% or less in
their muscles.

Federal Inspection Of Seafood is Voluntary :

Q: What is the voluntary seafood inspection program?

A: The National Oceanic and Atmospheric Administration (NOAA) conducts a
voluntary seafood inspection program on a fee-for-service basis. The program provides
vessel and plant sanitation, product inspection, grading, and certification, label review,
laboratory analysis, training, consultative and information services. Participants may
use official marks on complying products that indicate that they are federally inspected.
Q: How much does the program cost?

A: All costs will be discussed with each applicant prior to contractual agreements.
NOAA maintains a schedule of fees and charges for inspection services.

GRADING OF FISH :

Grading of fish is voluntary just like grading of a red meat carcass

Grading is done by the NOAA on a fee basis. Little grading is done.

The grades are:

A — best quality, uniform size, excellent condition, few or no dressing defects

B — good quality, less uniform size more defects

C — all others

These products can be graded: fillets, portions, steaks, breaded, precooked portions and
sticks, shrimp, scallops and whiting

Fish has a good consumer image — nutritious, omega-3 fatty acids, low cholesterol, low
fat, low calories, but difficult to prepare and less desirable taste than most other meats.
Not all fish are low fat.

Market Forms of Fish

Whole: as they come from the ocean
or lake; edible portion = 43 to 47%

Drawn: eviscerated; edible portion =
. 46 to 50%

Dressed: scaled and eviscerated
(head, fins and tail usually are
removed); edible portion = 65 to 69%

Steaks: cross-section slices of fish
cut about .75 to 1 inch thick; edible
portion = 84 to 88%

LSS Fillets: boneless meaty side portions;
T edible portion = 100%

(E) Y

YiyY



Other Market Forms of Fish

Butterfly: fillet cut in half except for a small hinge
holding the two sides together. Doubles the area.

Portion: cut from frozen blocks and breaded.

Raw breaded: usually 3/8-in. thick and more than 1.5
oz. Must contain at least 75% fish flesh.

Fried breaded: similarto raw breaded but must
contain no less than 65% fish flesh.

Sticks: cut from frozen fish blocks, breaded and
usually 1 X 3 inches in size

Chunks: cut from cross sections of dressed fish with

g only a piece of the backbone remaining

f  Judging from the
percentage of meat to
eat and the labor
involved, which form
should cost the most
and the least/lb.?

Form | Definition

¥ A.Whole The entire fish.

B. Drawnor  The whole fish that has
Pan-Dressed  been eviscerated and scaled.

C. Fillets Boneless pieces cut from the side
of the fish.

D. Steaks Pieces cut crosswise through
the backbone.
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Fresh vs. Frozen Fish Products :

If you live in an inland location such as Lubbock, it’s nearly always best to buy frozen

seafood products

Some factory fishing boats process and freeze fish as soon as they are caught. This

procedure is by far the best for producing a product with the least microbial
contamination.

Other fishing boats keep so-called “fresh” fish on board on ice for 1 to 8 days and then
the fish may be held by a wholesaler for some time. Therefore, “fresh” fish may not be
fresh at all.

Some supermarkets in Lubbock buy frozen fish and then thaw them overnight for sale

as “fresh” fish. This practice should be outlawed because of the increased chances for

very high microbial counts on the thawed product.

Seafood is much more perishable and has a much shorter refrigerator life than red

meats. Why?

1. All fish struggle when caught, using up their glycogen supply and having a higher
pH because of a shortage of lactic acid production. Most microbes that cause
problems on seafood grow better at higher pH’s.

2. A high proportion of seafood is taken from contaminated waters; they have a high
count of microbes present on them and in their gut. When they die, the gut barrier
breaks down and microbes rapidly attack the tissues.

3. Many of the species of microbes on the seafood thrive at refrigerator temperatures
because the fish were taken from cold waters to which the microbes are
accustomed. Contrast this situation to that of a steer.

- Russian Factory Boat with Tenders (also fishing vessels);
this boat can immediately grocess and freeze seafood

Fish Fats :

Fish fats are more unsaturated than the fats of either red or fowl meats.

Therefore, fish fats oxidize more readily, causing rancid odors and flavors.

Fish and shellfish have a shorter refrigerator and freezer life because of this increased
fat oxidation.

The greatest problem during freezer storage usually is the development of fat rancidity.
Fish and shellfish are among the least standardized and shortest shelf life products on
the market, particularly for quality and time since being harvested.
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EFFECT OF STORAGE TEMPERATURE
ON STORAGE LIFE OF COD & HADDOCK

TEMPERATURE, oF

Stability of Some Fish Products
From Food Science by Potter (adapted)

Maximum storage time, days

Product At 32°F At 60°F
Fresh cod, salmon

and halibut 12 - 14 1
Salted herring 365 90 - 120
Dried salted cod 365 120 - 180

Compare the refrigerator life of the fresh fish listed
above with that of a ribeye steak, a pork loin chop,
ground beef, and pork sausage

And the winner i-s-s-s-s-s !

It's always best to cook fresh seafood within two

days of purchase. If not possible, here are some
tips to help you store it.

*Never let seafood sit unrefrigerated for long, especially in a
hot car. If necessary, transport seafood to your home in an ice
chest or ask your fish market to pack it in ice for you.

*Handle all seafood with care. Seafood with bruises or
punctures will spoil more rapidly.

*As soon as possible refrigerate
finfish as close to 32 degrees as
possible. Fish can be held twice as
long at 32° as at 37°.

Storage cont’d :
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* Always thaw fish and seafood in the refrigerator.
Thawing at temperatures higher than 40 degrees causes
excessive drip loss and adversely affects taste, texture,
aroma and appearance.

» Store live oysters, clams and mussels in the refrigerator
at a temperature of about 35 degrees. Keep damp, but do
not place on ice or allow fresh water to come in contact
with them or place in air-tight containers because it will
kill them.

* Keep freshly shucked oysters, scallops and clams in their own containers and store
in a refrigerator about 32 degrees. For best results, surround the containers with
ice.

« Store live lobster and crab in the refrigerator in moist packaging (seaweed or damp
paper strips), but not in airtight containers, water or salted water. Lobsters
generally should remain alive for about 24 hours.

» Just before opening or cooking, scallops, mussels, clams, or oysters in the shell
should be scrubbed under cold water to clean them. Soaking them in water with
flour or cornmeal to encourage the creatures to eat to clean out the grit only
shortens their life.

» Store frozen fish and seafood at (0 degrees or below. For fish purchased frozen, use
within 2 months. If your home freezer door is opened frequently, use fish within 2
weeks for optimum taste and nutrition.

When buying frozen fish keep in mind the following guidelines :

¢ Whole fish should be free of ice crystals, with no discoloration.

* Fillets or steaks should be solidly frozen in the package.

* No evidence of drying out, such as white spots, dark spots, discoloration or fading
of red or pink flesh should be visible.

* No signs of frost or ice particles should be seen inside the package. If ice crystals
are present, the fish has either been stored for a long period or thawed and
refrozen. No liquid, frozen or thawed, should be evident in the package.

* Make sure packages have no open, torn or crushed edges.

* Avoid packages that are above the frost line in a store's display freezer.

It's easy to tell when seafood is fresh. Just follow these general guidelines.
*  When purchasing whole fish, look for eyes that bulge a little and are clear, usually

a good indication that the fish is fresh. A few fish have naturally cloudy eyes,
however, such as walleye pike.

*  When purchasing whole fish or fish fillets, look for firm flesh. If you press the fish
with your finger and it leaves an indentation, it is not high quality, even though it
still may be good to eat. Also look for shiny flesh. Dull flesh means that the fish is
old. On fish fillets previously frozen, of course, flesh may not be as shiny because
to the freezing process, but are good to eat.

It's easy to tell when seafood is fresh. Just follow these general
guidelines (cont’d).
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* Live clams, oysters, and mussels may have slightly gaping shells and should close
tightly when tapped. Live crabs and lobster legs should show leg movement. Leg
activity will lessen if refrigerated, but legs should show some movement. If not, the
shellfish may be dead and should be discarded.

* Check to make certain that there is no _darkening around the edges of the fish or
brown or yellowish discoloration, especially if these areas appear dry or mushy. If
you are still uncertain about how fresh the fish is, ask to have it rinsed under cold
water and then smell it. Fresh fish should have no fishy or ammonia smell.

I. Lift pectoral fin. Using a thin, flexible sharp knife,
angle the knife toward the back of the head and cut to
the backbone.

being held by this

2. Turn the blade parallel to the backbone. Cut toward
tail with a sawing motion. Cut fillet off.

YA



,,3 Remove rib bones by sliding the blade along the ribs.
Turn fish over and remove second fillet.
L
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4. Cut off the strip of fatty belly flesh. Discard guts,
belly, bones and head.

S, If desired, skin the fillet by cutting into the tail flesh
to the skin. Turn the blade parallel to the skin.
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6. Pull the skin firmly while moving the knife in a saw-
ing action between the skin and the flesh.

SOME SPECIES OF SEAWATER FISH (Seafood Retailing Manual by Price)

Albacore are members of the tuna family. Albacore caught off the Pacific coast
average 10 to 20 pounds in weight. The flesh is firm, and mildly flavored. Albacore
are available fresh in season from June through October, and frozen, smoked, or
canned year-round. Only albacore can be sold as canned “white meat” tuna.

Atlantic cod are abundant in North Atlantic waters. They range in size from three
to 20 pounds, and have white, firm, and lean meat. Atlantic cod are available fresh,
frozen, canned, and smoked year-round. Pacific cod are close relatives of Atlantic
cod, and average from five to ten pounds in weight. They have a mild flavor, and
tender soft white meat that flakes easily when cooked. Pacific cod are available fresh
and frozen year-round.

Two families of flatfish, right eye flounders and left eye flounders, include most
species of soles, flounders, and halibuts, and are found worldwide. Local names may
ez o vary, but nearly all flatfish are flounders. Many species of sole and flounder are
S I practically identical in appearance, texture, and flavor, and are often substituted for

‘ one another. Sole and flounder average from one to 12 pounds in weight, are usually

Wi marketed as fillets, and are available year-round.

Pacific species include arrowtooth flounder, dover sole, English sole, petrale sole,
rex sole, sanddab, sand sole, and starry flounder. Atlantic species include American
plaice, blueback or winter flounder, fluke or summer flounder, grey sole or witch
flounder, lemon sole or blackback flounder, and yellowtail flounder.

Haddock are relatives of cod, and in the same family as Pacific whiting and pollock.
They are found in North Atlantic waters, and have very lean white meat, with a mild
flavor. Haddock are available fresh in season from April to December, and frozen
year-round.
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Halibut species include the largest member of the flatfish family. Halibut range from
five pounds to over 800 pounds in weight, and have tender white flesh, North Pacific
halibut are available fresh from May to September, and frozen year-round. Califor-
nia halibut are available fresh from May to September, and are usually sold as fresh
fillets. Atlantic halibut are not common in the U.S., and imports from Canada are
usually available fresh from April to December, and frozen year-round.

Mackerel belong to the large family of fish that includes tuna, They average from
one-half to 25 pounds in weight, and have a high fat content with firm flesh. Pacific
coast mackerel include the Pacific mackerel, also known as blue or American mackerel.
Atlantic coast mackerel include King mackerel, Atlantic mackerel, and Spanish
mackerel. Mackerel are available fresh, frozen, canned, and smoked year-round.

Shark are found worldwide, and have flaky, firm meat with a light lavor. Shark are
available as fresh and frozen steaks and fillets year-round. Commercial species in-
clude soupfin shark, thresher shark, mako shark, leopard shark, angel shark, sand
shark, and tiger shark,

Swordfish Y. . .. __,\ Swordfish are found worldwide, d average 200-300 pounds in weight, The meat
}‘\‘_@? i firm, with a medium fatcontent, Swordfish are available usually as steaks, fresh

and frozen year-round,
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SOME SPECIES OF FRESHWATER FISH (Seafood Retailing Manualby Price)

Channel catfish are raised commercially in the southeastern states and in California.
They average one to four pounds in weight, and have firm meat with a high fat con-
tent. Catfish are available fresh year-round.

"’j + - ]
Rainbow Trout R,
Fatty

Rainbow trout are raised commercially in ponds or raceways. They are commonly
sold weighing five to ten ounces, and have excellent flavor and delicate flesh, Rain-
bow trout are available fresh and frozen year-round. Continued

Carp are found throughout the U.S., and average two to eight pounds in weight. The
meat is firm and lean. Carp are available fresh in season from December to June,
and frozen and smoked year-round.

Lake perch or yellow perch are found throughout the U.S., and average one-quarter

to three-quarters of a pound in weight, The meat is firm, white, and lean. Yellow
perch are available fresh from April to November, and frozen year-round. ‘

Most salmon spend part of their life in the ocean, returning to
the freshwater stream where they hatched to spawn and die

Five species of Pacific salmon and one species of Atlantic salmon are marketed on
the West Coast, Chinook or king salmon average from five to 30 pounds in weight,
and have a high fat content, an excellent flavor, and a softer texture than the other
salmon species. Flesh color ranges from deep salmon pink to white. Chinook salmon
are available fresh in season from May to October, and frozen, canned, and smoked
year-round.

Chum salmon average from seven to eight pounds in weight, and have a lower fat
content than other salmon. Flesh color is light pink. Chum salmon are available
fresh from June to December, and canned, smoked, and frozen year-round.

Coho or silver salmon average from four to nine pounds in weight, and have a high
fat content. Flesh color ranges from light to dark pink. Coho salmon are available
fresh in season from June to September, and frozen year-round.

Pink, humpy, or humpback salmon average about four pounds in weight, and con-
tain very little fat in comparison to other salmon species. The flesh is softer than that
of other salmon species. Pink salmon are available fresh from June to December,
and canned and frozen year-round.

Sockeye or red salmon average from four to 12 pounds in weight, and have ruby-red
flesh with a high oil content. Sockeye salmon are available fresh in season from June
to November, and canned, frozen, and smoked year-round.

Alantic salmon are more closely related to trout than the other salmon species. They
average five to ten pounds in weight, and have pink flesh and a delicate flavor. Most
Atlantic salmon are reared in pens in Scandinavia, They are available fresh year-round.
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USE YOUR FINGERS TO REMEMBER THE KINDS OF
PACIFIC SALMON

King (longest finger) or Chinook

Silver (ring) or C

Pink (pinkie) S hum (thumb) or
or Humpy or &~ -3 Dog (because
Humpback R el hey are used to

KOKANEE SALMON THAT HAVE RETURNED TO SPAWN IN A
STREAM IN ALASKA WHERE THEY HATCHED
These salmon, who never leave fresh water, have spawned and
are dying. The white spots are fungal growth. The middle one
already has lost its left eye
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Seafood: Fit or Fat?

Seafood Type Fat Cholesterol

3 ox sexving ) (mg) Calories
L.ike red meats Salmon (Chinook) 11.4 72 196
and poultry, Salmon (Atlantic) 6.9 60 155
seafoods have [ lmiucin) 5.3 42 157
a wide range of - a

LU d.ll.h -
fat content and “in e =2
R Oysters (Eastern) 4.2 93 117
caloriesand a (12 medium)
much wider Salmon (Pink) 3.8 57 127
range in Halibut 2.5 35 119
cholesterol Clams (19 small) 1.7 s7 126
content than - =
A -

poultry or red e — i
muscle meats Crab (Alaska king) 1.3 45 82

Shrimp (6 large) 0.9 166 84

Orange Roughy 0.8 22 75

Lobster 0.5 61 83

Market Forms of Shellfish :
Live in shell, cooked in shell, shucked, headless, and cooked meat
Also, fresh frozen, breaded, canned, and minced
Percent edible portion:
6 to 32 Tor different kinds of clams
4 to 14 for oysters in the shell
20 to 35 for lobsters in the shell
47 to 55 for shrimp in the shell
Into which of these ranges in edible portion would an average live slaughter steer’s
edible portion fit?

Some Shellfish

Clams are bivalve molluscs, and are found worldwide. Popular Pacific coast clams
include: butter clam, little neck clam (native, and Japanese or Manila little neck),
gaper or horse neck clam, razor clam, softshell clam, and geoducks. Atlantic coast
clams include: hardshell clam (from smallest to largest: little neck, cherrystone, and
quahog or chowder clam), softshell clam, and surf clam. Clams are available live,
shucked, and canned year-round.

True crabs are crustaceans with rounded bodies, five legs, and an abdomen or tail
folded up under its body. Crabs are found in all coastal waters. Popular Pacific crabs
include: Alaskan king crab, rock crab, Dungeness crab, and snow or tanner crab.
Atlantic crabs include blue crab, jonah crab, red crab, and stone crab. Market forms
include live, whole cooked, softshell (blue crab), cooked legs, claws, and body meat,
frozen cooked, and canned. Crabs are available fresh in season, and canned and
frozen year-round.

Crayfish are small freshwater lobster-like crustaceans. They are harvested wild and
raised commercially throughout the world. The meat is similar to lobster and
shrimp. Crayfish are available live from March to September, and cooked and frozen

year-round.

There are two types of lobster: American or Maine lobster which have large claws,
and spiny or rock lobster which do not. American lobster are found off the North
Atlantic coast, and usually weigh one to five pounds. American lobsters are available
live, whole cooked, as cooked meat, and in specialty items such as soups, bisques,
and dips year-round. Spiny lobster are found primarily in tropical and subtropical|
waters throughout the world, and are usually marketed as frozen lobster tails. The
tails range in size from about two ounces to two pounds. Lobster meat is snow white
and lean.
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Oysters are bivalve molluscs. They are harvested in the wild on the Atlantic and Gulf
coasts, and farm raised on the Atlantic and Pacific coasts. Three oyster species are
most common: Eastern oysters from the Atlantic and Gulf coasts; Pacific or Japanese
oysters from the Pacific coast; and Olympia oysters from Puget Sound. Oysters are

available live, shucked, and canned year-round.

Shucked oysters are sold on the basis of size. For Eastern oysters, Extra Large is not
more than 160 per gallon, Large is 160-210 per gallon, Medium is 210-300 per
gallon, Small is 300-500 per gallon, and Very Small is more than 500 per gallon.
For Pacific oysters, Large is not more than 64 per gallon, Medium is 64-96 per
gallon, Small is 96-144 per gallon, and Extra Small is 144 or more per gallon.

Scallops are bivalve molluscs, and found throughout the world. Three species are
most common in the U.S.: Bay scallops from off the south Atlantic coast; Calico
scallops from off the Florida and Gulf coasts; and Sea scallops from off the north
Atlantic coast. Sea scallop meat ranges in size from 10 to 70 count per pound, and
bay scallop meat from 70 to 120 count per pound. Calico scallops are related to bay
scallops, but are slightly larger. Scallop meat is firm, low in fat, and has a sweet
nutty odor. Scallops are available fresh and frozen year-round.

Shrimp are crustaceans, and found worldwide. Several varicties of shrimp are har-
vested in the U.S., and other varicties are imported from around the world. Shrimp
have a distinctive flavor, with creamy-white, firm meat. Shrimp are available fresh,
frozen headless, peeled and deveined, cooked, battered/breaded, and canned year-round.

Shrimp are sold by size (number of shrimp per pound). For raw headless shrimp:
Extra Colossal, less than 10 per pound; Colossal, 10-15 per pound; Extra Jumbo,
16-20 per pound; Jumbo, 21-25 per pound; Extra Large,, 26-30 per pound; Large,
31-35 per pound; Medium Large, 3640 per pound; Medium, 40-50 per pound; Small,
50-60 per pound; Extra Small, 6170 per pound; and Tiny, more than 70 per pound.

Oyster Counts (Number per bushel)

In the shell: Shucked:

Bluepoint (small) 320 - 400 Very small 500+

Medium 200 - 240 Small (standard) 301 - 500

Large 120 - 160 Selects 211 -300
Large 161-210
Extra large 160 -

Just as is true in many foods, the “jumbo” sizes of shellfish usually
do not have as desirable flavor or texture as smaller ones.
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Annual Seafood Consumption
Species ]
Tuna (canned)

It is common
practice to mix
seafoods in
preparing dinner
dishes such as
this seafood stew

Is this practice as
common with
poultry or red
meats?
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This San
Francisco
classic,
Cioppino,
contains
halibut, clams,
shrimp and
scallops

Example of consumer information from seafood.nmfs.gov/

Mild Flavor Moderate Full Flavor
Flavor
Delicate Delicate Delicate
Texture Texture Texture
«Cod Black eBluefish
eCrabmeat Cod *Mussel
*Flounder Buffalo *Oysters
eHaddock eButterfish
*Pollock eLake
*Scallops Perch
Skate eLingcod
*Sole *Whitefish
*Whiting

How much Fish and Shellfish to Buy?
Whole or round fish - 3/4 to 1 lb. per person

Dressed or cleaned - 1/2 to 3/4 Ib. per person
Fillets and steaks - 1/3 1b. to 1/2 lb. per person
About 1/4 1b. to 1/3 1b. per person for cooked crab meat, cooked lobster meat,

iqrimi products, cooked and peeled shrimp, raw scallops, raw cleaned squid
i

ve:

1 to 2 lb. lobster per person

1 to 2 1b. crabs per person

12 to 15 mussels per person

6 10 12 oysters depending on size
6 to 12 clams depending on size
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Health plan emphasizes

ﬁﬁf&%ﬁféf xawshelifs

TARPON SPRINGS, Fla. (AP) -
Educating the public about the risks
of eating raw shellfish and reducing
those dangers are top priorities in a
public health action plan released
Saturday for the Gulf of Mexico.

The document issued at the Envi-
ronmental Protection Agency’s bien-
nial symposium on ‘“America’s Sea”’
is part of its Gulf of Mexico program.

The plan made its debut just days
after Florida health officials warned
against eating raw oysters following
seven deaths this year from a bacte-
ria found in the shellfish.
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Discover how computer vision and image
processing enhance speed, accuracy, and
detection performance in five major areas

of fish production ...
1. quality inspection for defects

ike
!

in sediments where oysters live. Pol-
lution or failure to properly refriger-
ate oysters may be causing the bac-
teria to multiply, he said.

Doctors also would be targeted
for educational programs so they can
recognize illnesses caused by raw
shellfish. .

Judges and law enforcement offi-
cials would be encouraged to treat
violations of harvesting bans due to
pollution more seriously.

Another public health priority: to
find ways to reduce pollution, partic-

Computer
imaging has
entered the
seafood world

2. measurement and sorting by length, weight,
species, shape, orientation, and other attributes _4
for packaging, handling, selection registration, &=
and pricing

3. analysis for cutting, filetting, and other
operations

&. examination of dynamic and age-dependent
growth behavior in aquaculture

5. spotting by satellite imagery for catches
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